We prove that a conditional expectation on a Kac algebra, under certain conditions, decomposes into a composition of two conditional expectations of a special type and gives rise to a compact quantum hypergroup connected to a quantum Gelfand pair.
Introduction
Compact quantum hypergroups were introduced in [1] as a structure that simultaneously generalizes the usual hypergroups [2, 3] , compact matrix pseudogroups [4] , and bialgebras of biinvariant functions associated with quantum Gelfand pairs [5 -7] .
A compact quantum hypergroup is a unital C * -algebra equipped with a coassociative completely positive coproduct that preserves the unit element and satisfies some additional axioms. Examples of compact quantum hypergroups associated with quantum Gelfand pairs were constructed in [1] . In [8] , a general construction of quantum hypergroups using conditional expectations on compact quantum groups was proposed. This construction generalizes that for orbital morphisms [9] of the usual DJS-hypergroups and includes the double coset construction for quantum groups [5, 7] and an analog of the Delsarte construction for quantum hypergroups. In [8] , several series of nontrivial finite-dimensional quantum hypergroups were constructed from nontrivial Kac algebras obtained in [10, 11] , by twisting the classical series of finite groups.
The examples of compact quantum hypergroups constructed in [8] had the property that the expectation preserved the counit. We call such conditional expectations counital (see Definition 3.1). The conditional expectation that arises in the double coset construction is not of such a type. In this paper, however, we show that a conditional expectation on a Kac algebra, if it satisfies certain conditions, is a composition of conditional expectations of the above mentioned two types. This means that the two types of examples that were considered make, in a certain sense, building blocks for constructing compact quantum hypergroups from a conditional expectation on a Kac algebra.
The paper is organized as follows. Section 1 contains necessary preliminaries on compact quantum hypergroups and quantum double cosets. In Sec. 2, we describe the construction of compact quantum hypergroups using conditional expectations on quantum hypergroups (and, in particular, on a Kac algebra) and give a new example of a compact quantum hypergroup. In Sec. 3, we prove the main theorem on factorization of a conditional expectation. . For ξ, η ∈ Â , we define a product · and an involution ଙ by
With these operations, Â is an involutive Banach algebra. For ξ ∈ Â and a ∈ A, we denote, as usual,
By ˆÂ A ⊗ , we understand the completion of the algebraic tensor product with respect to a cross-norm adjoint to the projective cross-norm on A A [ 
A compact quantum hypergroup
, is a unital C * -algebra B with a completely positive coassociative comultiplication δ : B → B B, where B B is the projective C * -square, a counit ε : B → C, a coinvolution ଙ, a continuous one-parameter group of automorphisms σ t , and a Haar measure µ. We additionally assume that
ଙ ଙ * * = for all a, b ∈ B (here * is the involution in C * -algebra B ) . The conditions imposed on the one-parameter group σ t are the following: (a) there exist dense subalgebras B 0 ⊂ B and B B B 0 ⊂ ⊗ such that the one-parameter groups σ t and σ t id, id σ t can be extended to complex one-parameter groups σ z and σ z id, id σ z , 
